Abstract-Ultra-violet protection and Wettability Properties of nano zinc oxide (ZnO) with acrylic binder has been assessed on the cotton fabric using pad-dry-cure method. The nano ZnO finished cotton fabrics are tested for ultraviolet protection factor and wettability properties. The UV properties of the treated fabric were investigated by using UV/Vis transmittance analyzer. Wettability Properties was evaluated using contact angles (CA) by a KSV/Attension Theta Tensiometer. UV tests indicated a significant improvement in the UVabsorbing activity of the ZnO coated cotton fabric. The coatings made by the nano materials were increased hydrophobic properties by means of changing wetting capability of cotton fabric surface.
I. INTRODUCTION
Nanocoating the surface of textiles, clothing, and textiles for footwear is one approach used to produce highly active surfaces with UV-blocking, antimicrobial and self-cleaning properties. Nanoparticle coating may affect other fabric properties like dyeing properties, strength, bending rigidity and air permeability. Fabric friction, which is defined as the resistance to motion, can play a crucial role in the textile industrie [1] .
The wettability is the force that drives the penetration by liquid and it depends on the surface energy and roughness of the material. In many applications low wettability of a finished fabric is important for uses including as rainwear, protective clothing [2, 3] and automotive interior fabrics.
Low wettability is one of the most important requirements for these materials, which strongly depends on two properties: the surface free energy and the surface roughness. Textiles are composed of fibres that provide inherent micro-scaled surface roughness [4] . Finally, it is easy to make textiles hydrophobic by coating them with an appropriate hydrophobic reagent [5] .
For the first time in this study, ZnO nanomaterials were prepared and applied onto cotton fabric by using an acrylic binder. The hydrophobic wettability and Ultra-violet protection properties of this fabric were evaluated. 
A. Material and Measurements
Nanomaterials were applied to the face side of the 100% cotton fabric. (Weight of Cotton fabric was 30/1, 152 g/m 2 ) with concentration of 1%, material to liquor ratio 1:20, and acrylic binder 1%. The fabric was cut to the size of 30 x 30 cm and was coated with nanomaterials by using a spray gun.
The UV properties of the treated fabric were investigated by using UV/Vis transmittance analyzer. The blank reference was air. The UV properties of the untreated samples were compared with the spectra collected from the same fabric treated with ZnO nano materials and the effectiveness in shielding UV radiation was evaluated by measuring the UV absorption, transmission and reflection.
The contact angle values of ZnO nanomaterial-untreated and treated dyed cotton fabrics were measured with KSV/Attension Theta Tensiometer.
III. RESULTS

A. UV properties
Solar UV radiation is composed of UV-A (400-315 nm), UV-B (315-290 nm) and UV-V (290-200 nm) ( Table 1) . UV spectra were recorded for untreated and treated cotton fabrics by measuring the absorbance, transmission and reflection. Untreated fabric did not absorb UV radiation while the treatment with nanosized ZnO, particles on the cotton fabrics increased the absorption of UV light over the entire investigated UV spectrum. 
B. Measurements of Contact Angle
Contact angle values measured on the surface of untreated cotton fabric were shown on figure 1. As shown on Figure 1 , any values were not able to be taken because water drop was spread after 2.50 s. Contact angle value was found as 97.5° on average.
Contact angle values measured on the surface of 100% cotton denim fabric treated by nano-zinc oxide were shown on Figure 2 . This paper gives a brief overview of recent studies on nanometal thin flms which offer great promise for the development of various industrial products. Although practical application of these flms is still limited, the obstacles to application are being surmounted. The wettability of a textiles surface is a complex property and affects various other functional properties. Basic research on the control of the wettability of denim materials has just started. This is a key technology for textiles industries, and further investigations are expected in this feld.
When the surface contact angle values of the cotton fabric at finish treatment with zinc oxide nano particles were examined, it was seen that contact angle values of the coatings made by this nano-metal oxide increased by means of the water drop.
UV tests indicated a significant improvement in the UV absorbing activity of the nano-ZnO coated cotton fabric and it was found to have significant UV blocking properties.
